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ABSTRACT 

The Neuron Ring model employs an avalanche structure with two 
important distinctions at the neuron level. Each neuron has two 
memory latches; one traps maximum neuronal activation during 
pattern presentation, and the other records the time of latch 
content change. The latches filter short term memory. In the 
process, they preserve length 1 snapshots of activation history. 

The model finds utility in pattern classification. Its synaptic 
weights are first conditioned with sample spectra. The model 
then receives a test or unknown signal. The objective is to 
identify the sample closest to the test signal. Class decision 
follows complete presentation of the test data. The decision 
maker relies exclusively on the latch contents. 

This paper presents an overview of the Neuron Ring at the semi- 
nar level. The appendix contains the information in slide for- 
mat. 
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APPENDIX 

The next fifteen pages are slides describing the Neuron Ring 
model . 
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A PATTERN EQUIVALENT TO A 
SECTION OF A SONG 
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SINGLE RING FOR A SINGLE SIGNAL 
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CENTROID CAN BE FOUND VIA AVQ 
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THIS IS DONE VIA FUZZY THEORY 




NEURON RING 

FUZZY THEORY 
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NEXT STEP: COMPUTE ZADEH’S I-COUNT = DEGREE OF MATCH 




SIGMA-COUNT = DEGREE OF SIGNAL-TEMPLATE MATCH 
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WE WOULD SAY THIS RING MATCHES THE TRAINING 
TEMPLATE TO DEGREE .3 
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RING N 
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(MAX OF R WILL BE 1 !) 
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SIGNATURES 
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A EUCLIDEAN 2-D METRIC BASED ON M AND T 
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NORMALIZED NUMBER OF SWAPS (i.e. #\(N-1) FOR N RINGS) 



• IF ALL NEURONS FIRED MAXIMALLY AND 
IN ORDER OUR METRIC POINT WOULD BE 
( 1 , 0 ) 
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EQUIDISTANT SIGNALS ARE IN THE SAME EQUIVALENCE CLASS 
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A PATTERN EQUIVALENT TO A 
SECTION OF A SONG 



NEURON RING 

GROSS ARCHITECTURE 
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SINGLE RING FOR A SINGLE SIGNAL 









50 


M = MAX LATCH T = TIME LATCH 

DE = DIFFERENTIAL EQUATION FOR DX/DT 
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THIS IS DONE VIA FUZZY THEORY 




NEURON RING 
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• THIS IS KEY: 

• EACH M LATCH CONTAINS A MEASURE OF BEST MATCH 
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THEREFORE POSSfO IS P) = OBSERVED M VECTOR 

NEXT STEP: COMPUTE ZADEH'S I-COUNT = DEGREE OF MATCH 
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• %MATCH = 100(.9\3) = 30% 

WE WOULD SAY THIS RING MATCHES THE TRAINING 
TEMPLATE TO DEGREE .3 
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RING N 
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• FIND MAX VALUE IN VECTOR R, INDEX IS 
THE SIGNAL 

(MAX OF R WILL BE 1 !) 
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WE DON’T - JUST ACOUSTIC 
SIGNATURES 
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• SORT U TO DISCOVER ORDER 

• SUPPOSE U = {2 PM 1 PM 3 PM) THEN INSTEAD OF ABC, WE 
RECEIVED BAC 
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EQUIDISTANT SIGNALS ARE IN THE SAME EQUIVALENCE CLASS 




